Background
The population-based Vascular Registry in Southern Sweden (VRISS) was started in 1987, covering a population of 1.7 million inhabitants and with a 1-year followup, the first vascular registry with that aim [32] . Over time more units agreed to participate, and in 1994 the registry covered the whole country with 8.8 million inhabitants (today 10 million), the name being changed to Swedvasc [4] .
» The data collected in the registry have been relatively stable over time
The data collected in the registry have been relatively stable over time, but one obvious change has been to include the rapid development within the field of endovascular treatment, where, when the registry started, the only option was percutaneous transluminal angioplasty (PTA).
The aim of this review paper is twofold: to point out the factors which have contributed to the high coverage of the Swedvasc registry and to use registry data to illustrate the development of treatment of abdominal aortic aneurysms (AAA).
The Swedvasc registry
When the registry started the purposes were as follows: 1. To evaluate results in routine care 2. To create a platform for optimal healthcare planning 3. To create an instrument for evaluation of quality of care 4. To follow the development of new technologies 5. To create a basis for research 6. To create a platform for education Withinthe international Vascunetcollaboration, founded in 1997 [5] there has been an initiative to perform validation of registries [3, 29] . In 2014 Swedvasc was analyzed and validated by Maarit Venermo, Finland, and Tim Lees, UK, their conclusion being a "highly accurate" registry, where AAA data in the registry had a 96.2% agreement with official hospital statistics [30] .
During the life of the registry it would notcome as a surprise thatthe compliance has varied and sometimes been less than optimal with underreporting depending on various factors, such as colleagues in opposition to register, presumed small impact on patient care, lack of time for clinically busy vascular surgeons etc. The underreporting can be on patients and when patients actually are reported, the underreporting may be on various variables, most often preoperative risk factors. So for instance, data on smoking are often missing; however, as the purpose of this communication is to contemplate on a high coverage, factors contributing to this can be summarized as follows: 1. Sweden is a small country with relatively few vascular surgeons (<200) knowing each other with stimulation to cooperate and also inducing some intercollegial pressure to participate. 
Treatment of AAA as reflected in Swedvasc
The use of Swedvasc data can be exemplified by analyzing treatment of AAA in the whole of Sweden (from 1994 onwards). It must be emphasized that the information is based only on those patients receiving invasive treatment (open or endovascular surgery). The registry has no data on those dying from ruptures without undergoing treatment (most dying outside hospital) and no data on those with a known AAA, where invasive treatment has not been considered to be indicated. An AAA repair was performed in >20,000 patients in the period 1994-2014 [17] . There was an increase in surgery for intact AAA, although there were indications of a stoppage in AAA repair in recent years [17] . There was a simultaneous decrease in repair for ruptured cases.
» The increased use of endovascular repair (EVAR) was obvious for both manifestations of AAA
The increased use of endovascular repair (EVAR) was obvious for both manifestations of AAA (. Table 1 ). During the period there has been an increase in the age of the patients treated for intact AAA from 71.2 years in1994-1999 to72.5 years in 2010-2014 (p < 0.001).
The 30-day mortality is shown in . Table 2 and this has been significantly influenced to the better over the years (Swedvasc report). It was started in 1987 and since 1994 the whole population of Sweden is covered, at present around 10 million inhabitants. In a recent external validation, it was found to be highly accurate with abdominal aortic aneurysm surgery correctly reported in >96%. In this paper various factors explaining the almost 100% coverage are discussed, one important being that the registry has been developed and maintained within the profession of vascular surgery and not dictated by authorities. Another factor of importance is the possibility to use data in various research projects and so far 15 PhD theses have used Swedvasc data. To exemplify the practical use of the registry, the treatment of abdominal aortic aneurysms is scrutinized and among the various complications abdominal compartment syndrome is analyzed. Several significant temporal changes have been observed over the almost 25 years of Swedvasc: increasing use of endovascular surgery, treatment of aneurysms detected by screening , decreasing treatment for rupture, improved outcome, increasing treatment of older patients and patients with comorbid conditions. In conclusion, a high quality national vascular registry can be valid with high compliance and can be used to study population-based development of treatment and outcome. It can also be used to perform international comparisons with other registries, thereby getting an indication of the quality of care. The 5-year survival was 73% after intact AAA repair and 46% after repair of ruptures. Interestingly, the 5-year outcome was superior in Sweden compared to England for both intact and ruptured AAA (. Fig. 1 ; [12, 13] 
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Swedvasc is the first population-based vascular registry with 1-year follow-up data and with linkage to the unlimited survival data of the population registry and with a very good compliance. The high validity has been verified by external analysis [30] . As most treatment for AAA is performed in patients with concomitant arteriosclerotic disease, a follow-up of at least 1 year seems highly recommendable.
» The registry was started by and is still maintained by the vascular surgical profession
Except for the reasons already discussed, one important factor for the almost 100% coverage is probably that the registry was started by and is still maintained by the vascular surgical profession and not being forced from above by authorities, who sometimes are far from the real clinical life. The dedication and idealistic work of all responsible colleagues is a great advantage, which is hereby acknowledged. The high compliance is of utmost importance for reliable data, as patients not reported to the registry tend to have a worse outcome [9] . To keep validity high, both internal and external regular validation should be undertaken with a continuous feedback to the participating centers and surgeons [15, 27] .
Sometimes there is a vivid discussion between proponents for registries as opposed to randomized trials. It is our firm view that both types are needed. When interpreting data it is important to be aware that both strategies have their strengths and weaknesses, and the two research strategies are in fact complementary. The generalizability of results from randomized trials must always be surveyed when being used in the whole population at risk, and that is made in validated registries, reflecting the realworld situation.
One valuable step in recent years has been the cooperation with registries in other countries in the Vascunet network with the possibility of direct comparisons and where observations of differences can stimulateimprovementsincareandtodesign scientific projects [8, 19] . At present the network includes 12 registries from Europe, New Zealand and Australia.
Several changes have been observed over time within the registry both in treatment and outcome, and we have chosen AAA to exemplify the temporal development from 1994, a period when Swedvasc has covered the whole Swedish population. A finding, which is important to emphasize, is the decrease in postoperative mortality, another is the increasing use of EVAR. Similar trends have been reported in a German registry [25, 26] as well as in the Vascunet collaboration [6] .
If and how the use of a registry influences the outcome is a question not easily answered. The situation is complex with several potential components, such as changes in patient selection, techni-cal developments, better anesthesia and intensive care, more optimized risk factor management, especially the introduction of pharmacological and other treatment and there may even be factors that we presently are not aware of. Observations within the registry may lead also to changes, one example being the AAA treatment in the UK. In an early Vascunet comparison the postoperative mortality after elective AAA repair was significantly higher in the UK than in the other participating countries [22] . This lead to an in-depth analysis of the situation, the development of a Vascular Services Quality Improvement Program (VSQIP) and stimulated the formation of comprehensive vascular networks. One conclusion was too many operations in small units, and after correcting this situation by centralization the UK mortality does not differ from that in the other Vascunet countries [21] . Another observation within Swedvasc is the increasing number of treated patients, and this is seeninspite ofthe decreasingAAA prevalence inSweden [16, 24] . The explanation can be at least two-fold, the introduction of screening, diagnosing more small and asymptomatic aneurysms, and the introduction of EVAR with more liberal indications, for instance treating more older and more patients with comorbidities, where open surgery was not an option before the endovascular era.
An important change over the years is the decrease in treatment for ruptures with the much higher risks than when treating electively. This can be explained by a combination of a falling prevalence of the disease, the introduction of screening, and on the increasing number of elective operations. If the development of AAA treatment will influence the total mortality in the disease is unknown and will be difficult to investigate with the extremely low autopsy rate we have today (<10%). Most patients with ruptures die outside hospital or in non-surgical wards [2, 14] , and moreover the registry has no information on the turndown rate for surgery.
Conclusion
Many factors have contributed to the high coverage of the Swedvasc registry, and that has made it possible to study the development of treatment and outcome including complications, which in this article is exemplified with abdominal aortic aneurysms. 
